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Potential side effects of TMS. Consensus has been reached for this table.
(Clin Neurophysiol. 2009 Dec;120(12):2008-39)

Side effect Single-pulse TMS  Paired-pulse TMS Low frequency rTMS High frequency rTMS Theta burst
Seizure induction Rare Mot reported Rare (usually protectrve effect) | Posseble (1.4% crude nsk estinsate  Possible (oo
i epilephe pahiens; less than 1% seizare in a normal H* j] 1& F
mnormals) subject dumag [V
¢TBS)
epel 57
Trausieat acute hypomania induction ¥o No Rare Possible following left prefrontal  Nol reported
stipsalation N =
_ o IMMSD /A X~ 140 dB 225
Syncope Possible a5 epiphenomencn (1.2, not related o direct beain effect) Possible

headache, ol pain, neck (Counter and Borg, 1992).
Transieat headache, local pain, neck pain, Possible mmm FMMME WMME Possible - H}ﬁjj&x;—Ao)%!r.?éﬂ_l//{)buJ:(OSHA)

foothache, paresthesia

Trausieat hearing changes Posuble Likely possble, butmot ~ Possble Posstble Not reported
- BE N RRMEA— B I LR
Transieat eopnitvehnenropsychologial changes  Notreporied  Noreported ?\;rﬂwshszbkfmwm ?;ﬂmﬁpﬂeimmw Trazsest : (Pascual-Leone et al., 1992; Loo et al., 2001).
impazmeet o
warking memory R
Bums fom sl lctoes ¥ No Notepoted Occasonllyrepored Notrepored, b R—xUDENEE
Hey possile ~ H-coil R TE#RZ{ThiEMh>f=— ATHE (Zangen et al., 2005).
Induced currents in electrical circuits Theoretically possible, but described malfunction onky if TMS is delivered in close pn kireaty with the electric device (pace-makers, brain
stizmlators, pamps, entracandisc lines, cochlear implants) INE
Sl s o s — -~ ~ 18BAD/NETEAR AL TIXEEAI<H B4 57 (Collado-Corona et
Histotoxiciry No No Inconsistent Inconsistent Not reported al., 2001 ) CG)?E%G)}FG‘%J%'G%EL\Q
Other biolopical transient effects ot reported Mot reported Mok reported Transient bormone (TSH), and ~ Not reported
blood lactate levels chanpes
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: “safe” stimulation parameters.

1998FEDIBA A4 HNDINTGA—E—THEE

EddOF =g}

KOIDBBEIAN, EORBFTHER TULVNATOELELRIHE 6 B (100% of MT,

10 Hz, and train duration of 5's) (Figiel et al.)
> 5 D& Aor AFEE

HIBYTITMS #%(+1=83 (90% of MT, 1 Hz and 580 pulses ) (Nowak et al.,
2006).
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: 145113 2 F MR 1R IE O $2. & Tolanzapin R th
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1998 REHARFA DR /NFA—F—THEE

=-TMSTO TAMNAFEE
K3DENEE(110% of MT, 20 Hz, train duration 5 s) MARIIEH (Conca et
al., 2000).

> TEVEBHEKX(8 ) TTANARIELELSLYT LA L H

BEERST47 110% of MT . 20 Hz Tirain duration 2 s
- fluoxetine 20 mg fkZEs (Bernabeu et al., 2004)

2HEREEE 100% MT, 10 Hz . frain duration of 10 s.(Rosa et al., 2004)

LHBEMEFVNAG K3 DB TrIMSHEST. 110% of | 15 Hz and train
duration 10s. > EEFRRHY (Prikryl and Kucerova, 2005)
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Seizure in a Nonpredisposed Individual Induced by Single-Pulse
Transcranial Magnetic Stimulation. Kratz O, Studer P, Barth W, Wangler §,
Hoegql T, Heinrich H, Moll GH. J ECT. 2010 Mar 25. Department of Child

MagPro X100 stimulator. 100% RMT (=120%AMT). Continuous TBS and Adolescent Mental Health, University of Erlangen-Nirnberg,
at 50 Hz with 200-millisecond intertrain interval for 50 frains (tfofal of Erlangen; and daggerHeckscher-Klinik Minchen, Munich, Germany.
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Sumumary of the most employed average stimulation parameters in online interaction 1 TMS protocols and
found to be safe. Consensus has been reached for this table.

rTMS frequency Number of studies  Average frain duration Average inter-train interval  Average number of trials
4-9Hz =10 Vanable (s#2 Supplemental matenal, Table S3)
10 Hz =50 5=6 pulse-trams for 400-500ms 325 250
20-25Hz =20 10 pulse-trains for 400500 ms 17.1s 20
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1 Hz TMS #IZEZE LSRR &5 BEHKITILERFDMEEOM
AIORBEEDOEENEE-EDRE (May et al., 2007).
> INLDOERKRMEZRIC DV TITIKATH
B LRICTIZREST=,

rTMS TU O DHIREEYE TR L TEEEH -2 5 ENAEE

AIBEZEA D20 Hz MIMSILBBRICHEVTR/RSVEZEEPTIL (Keck et al,
2000).—

RIFTEERTEF N~ DrTMS (20 Hz, 20 min/day) [, REIZHI1+5
glutamate/glutamine LR )LE EF S5, SHIFRIBIZITLERAL D A T
RIFEML (A E SMAIRTEERTE?, ZF KK E)ICHES S, (Michael et al., 2003).

EENAFIEBRTEFA D10 Hz rTMS (&, TEIFMZE L ERE 3 &%, BRI
HULTD tryptophan/5-HT {3 D ZELEF T, (Sibon et al., 2007).
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EREDSWNEY

LUTOEO—FIDRALLLITHAELEX, BRICTANAFEEESI
SHECTRBHBZE T 5= TMSOBERICH=> THIEELDHATREMEN H
60

imipramine, amitriptyline, doxepine, nortriptyline, maprotfiline,
chlorpromazine, clozapine, foscarnet, ganciclovir, ritonavir,
amphetamines, cocaine, (MDMA, ecstasy), phencyclidine
(PCP, angel’s dust), ketamine, gamma-hydroxybutyrate (GHB),
alcohol, theophylline.

MMSOBERIZH > TILERRLITOEITRIEESA

PAOEREA

mianserin, fluoxetine, fluvoxamine, paroxetine, sertraline,
citalopram reboxetine, venlafaxine, duloxetine, bupropion,
mirtazapine, fluphenazine, pimozide, haloperidol, olanzapine,
quetiapine, aripiprazole, ziprasidone, risperidone, chloroquine,
mefloquine, imipenem, penicillin, ampicillin, cephalosporins,
metronidazole, isoniazid, levofloxacin, cyclosporin, chlorambucil,
vincristine, methotrexate, cytosine arabinoside, BCNU, lithium,
anticholinergics, antihistamines, sympathomimetics.
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alcohol, barbiturates, benzodiazepines, meprobamate, chlorall AVIZETHHRFIFEALEGLY,
hydrate.
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MTMS SR D S IRIRREDIKRTF N
=05 INEI=8513 HTMS
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AL, i, RLBBHo L1, WERAE, HWiRfs, HEE - o
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DJE SR ZERE DR L
2@ RmDINRISHLTIE, BAREFICET 2T —2 (3 LRW ARG N ZESF
SHRENDETHS.
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Possible uses and settings of TMS
Use Single-pul: Paired-pulse, Ci fonal 'TMS,  Patterned rTMS (TBS, Conventional or patterned TTMS
rTAIS <1 Hz >1Hz QPS) with parameters exceeding those of
Tables 3-5
Research (Class 3 studies; Class 2 studies in normal o o o oo mo
subjects)
Diagnostic applicatiens ne ne ne Currently not done Currently not done
‘Therapy/neuromodulation (Class 1 studies and Class 2 Currentlynot done  me e e e
studies in patients)

0 =Non medical setting allowable {i.e., psychology labs, robotics labs, research instifutions, etc. ). Presence of a Physician in the premises may not be required.
m =Medical setting required

» = A medically responsible physician is required. Personne] skilled in the management of syncope and seizure is required in the lab.

o = Emergency medical assistance is strongly recommended. Personnel skilled in the management of syncope and seizure should be present in the lab.
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